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Background: Psychological inflexibility is a core concept in the acceptance and commitment therapy (ACT) model. 
The current study hypothesized and tested two models in which psychological inflexibility was linked with higher 
levels of depressive symptoms and sleep difficulty.
Results: To attain data, Japanese university students (N = 633) completed questionnaires related to psychologi‑
cal inflexibility, depressive symptoms, and sleep difficulty. Psychological inflexibility was significantly correlated with 
higher levels of both depressive symptoms (r = 0.61) and sleep difficulty (r = 0.39). Structural equation modeling 
showed that psychological inflexibility was associated with higher levels of depressive symptoms after controlling for 
the effect of sleep difficulty. Additionally, psychological inflexibility was correlated with higher levels of sleep difficulty 
after controlling for the effect of depressive symptoms. These findings might assist with motivating clinicians to use 
ACT for insomnia.
Conclusions: The current study found that greater psychological inflexibility was linked with high levels of depres‑
sive symptoms and sleep difficulties. These findings might assist with motivating clinicians to use ACT for insomnia.
Keywords: Psychological inflexibility, Acceptance and commitment therapy, Depressive symptoms, Mindfulness, 
Insomnia, Acceptance and Action Questionnaire
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Background
Psychological inflexibility is defined as “the rigid domi-
nance of psychological reactions over chosen values 
and contingencies in guiding action” (p. 678, Bond et al. 
2011), which often occurs when individuals attempt to 
avoid experiencing unwanted internal events. Mean-
while, psychological flexibility refers to one’s ability to 
focus on the present moment fully and, according to 
what the situation affords, change or persist with behav-
ior in the pursuit of goals and values (Hayes et al. 2006). 
Psychological inflexibility is a core concept in the accept-
ance and commitment therapy (ACT) model (Hayes 
et al. 1999, 2006), which hypothesizes that psychological 
inflexibility leads to increased psychological dysfunction 
and reduced quality of life. Thus, an important goal of 
ACT is to increase psychological flexibility.
Psychological inflexibility can serve as a risk factor 
for several disorders including insomnia (Hayes et  al. 
2006) and depression (Chawla and Ostafin 2007; Ruiz 
2010). Insomnia and depression are highly prevalent 
disorders. An epidemiological study (Kim et al. 2000) in 
Japan reported its one-month prevalence of insomnia to 
be approximately 21.4  %. Since sleep difficulty is a pri-
mary indicator of insomnia (National Institutes of Health 
(NIH) 1998), the present study focused on this as a key 
insomnia-related symptom. Meanwhile, in Japan, the 
lifetime prevalence of major depressive episodes is 6.6 % 
(SE = 0.5) (Kessler and Bromet 2013). The current study 
focused on psychological inflexibility, and examined the 
relationships between psychological inflexibility, depres-
sive symptoms, and sleep difficulty.
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Psychological inflexibility and depressive symptoms
The efficacy of ACT-based treatment has been supported 
by a growing body of empirical evidence (for reviews, see 
Hayes et al. 2006; Ruiz 2010, 2012; Öst 2008, 2014), which 
suggests that by increasing psychological flexibility, 
depression is lowered (for reviews, Chawla and Ostafin 
2007; Ruiz 2010). Psychological flexibility is established 
through six underlying processes, including attempt-
ing to embrace unwanted feelings and thoughts instead 
of avoiding, distracting, or ignoring them (acceptance); 
attempting to obtain distance from feelings and thoughts 
by changing undesirable thoughts and negative private 
events (cognitive defusion); and attempting to perceive 
a transcendent sense of self (self as context) (Hayes et al. 
2006).
In the ACT model, depressive symptoms reflect 
unwanted internal experiences (Hayes et  al. 2006), and 
depressed individuals have inflexible cognitive thoughts 
and feelings, as well as various avoidant behaviors to 
reduce unwanted internal experiences (Williams 2008). 
These negative response patterns in depressive symptoms 
are also identified as negative attributional styles in hope-
lessness theory (Alloy et al. 1988), ruminative responses 
in the response style theory (Nolen-Hoeksema, 1991), 
and negative mood regulation (Catanzaro and Mearns 
1990). The ACT model hypothesizes that these negative 
response patterns are improved by promoting psycholog-
ical flexibility (Hayes et al. 2006), and previous research 
has provided strong evidence that greater psychological 
inflexibility is associated with more depressive symptoms 
among college students (e.g., Gloster et al. 2011; Masuda 
et al. 2014; Woodruff et al. 2014), employees (e.g., Bond 
et al. 2011; Gloster et al. 2011), and individuals with panic 
disorders (e.g., Gloster et  al. 2011; Kämpfe et  al. 2012), 
anxiety disorders (e.g., Curtiss and Klemanski 2014; Fer-
gus et al. 2013), and chronic pain (e.g., McCracken et al. 
2011, 2014). A meta-analytic study (Ruiz, 2010) showed 
that the weighted correlation for psychological inflex-
ibility and depressive symptoms was 0.55 (N  =  3323), 
and correlations ranged from 0.37 to 0.77. An interven-
tion study (Bohlmeijer et  al. 2011) in which ACT was 
used to treat depressive symptomatology suggested 
that improved psychological inflexibility scores (post-
treatment minus baseline scores) were related to lower 
depressive symptoms scores at follow-up after control-
ling for the effects of baseline psychological inflexibility 
and depressive symptoms scores.
Psychological inflexibility and insomnia
In addition to depressive symptoms, insomnia symp-
toms also contribute to psychological distress and func-
tional impairment; thus, the ACT model hypothesizes 
that insomnia symptoms, including sleep difficulties, 
may also be ameliorated by promoting psychological 
flexibility (Hayes et al. 2006). Recently, mindfulness and 
acceptance-based approaches—which are some of the 
processes used to increase psychological flexibility in the 
ACT model (Hayes et al. 2006)—have been proposed to 
address the cognitive mechanisms of the development 
and maintenance of insomnia, including sleep difficulties 
(e.g., Lundh 2005; Ong et al. 2012). According to Lundh 
(2005), insomnia symptoms result from an interaction 
between sleep-interfering processes (i.e., arousal-pro-
ducing processes that interfere with sleep) and dysfunc-
tional sleep-interpreting processes (i.e., misperceptions 
of sleep). Sleep-interpreting processes—for example, 
dysfunctional beliefs, expectations, and attributions con-
cerning sleep, and the causes and consequences of poor 
sleep—may be improved by mindfulness and acceptance-
based treatments, which cultivate acceptance of sponta-
neously occurring physical and psychological experiences 
that precede sleep onset.
Ong et al. (2012) proposed a two-level model of sleep-
related cognitive arousal consisting of primary and sec-
ondary arousal. Secondary arousal, which directly relates 
to mindfulness and acceptance-based approaches for 
insomnia, involves dysfunctional thoughts about sleep 
and has four elements: attention and emotional bias 
toward sleep-seeking or sleep-aversive thoughts and 
behaviors, rigidity in sleep-related behaviors and beliefs, 
attachment to sleep-related needs and expectations, 
and absorption in solving the sleep problems (Ong et al. 
2012). Secondary arousal is improved by shifting these 
elements to adaptive stances through mindfulness and 
acceptance-based treatments. Namely, Ong et  al. (2012) 
and Lundh’s (2005) studies emphasize the importance of 
cognitive processes (i.e., sleep-interpreting processes and 
secondary arousal, respectively) in the development and 
maintenance of insomnia, and suggest that the cognitive 
processes may be improved by mindfulness and accept-
ance-based treatments for insomnia (i.e., by fostering 
psychological flexibility). In fact, several studies have pro-
vided evidence that mindfulness and acceptance-based 
treatments might improve insomnia and sleep quality 
(for a review, Winbush et al. 2007). Therefore, it is con-
sidered that greater psychological inflexibility is associ-
ated with more insomnia symptoms.
Evidence for the efficacy of mindfulness and accept-
ance-based treatments for insomnia symptoms has been 
provided by several studies (e.g., Garland et  al. 2015; 
Gross et  al. 2011; Heidenreich et  al. 2006; McCracken 
et al. 2011; Ong et al. 2008; Yook et al. 2008). However, 
few studies (e.g., McCracken et  al. 2011) have exam-
ined the association between psychological inflexibil-
ity and insomnia, including sleep difficulties. One study 
involving a sample of adult patients with chronic pain 
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indicated that psychological inflexibility was positively 
correlated with insomnia severity and problems with 
sleep (McCracken et al. 2011). The current study hypoth-
esized that psychological inflexibility would be associated 
with greater sleep difficulty, based on mindfulness and 
acceptance-based approaches to insomnia (e.g., Lundh 
2005; Ong et al. 2012). The sample in McCracken et al.’s 
study (2011) was comprised of adults with chronic pain, 
whereas our sample was comprised of college students. 
In their study, psychological inflexibility was a predictor 
for insomnia, while a variable related to depressive symp-
toms was not assessed.
Role of psychological inflexibility in the association 
with depressive symptoms and insomnia symptoms
Previous studies have provided strong evidence of the 
relationship between insomnia and depression, includ-
ing studies of younger adults or adolescents (e.g., Roberts 
and Duong 2013) and large-scale studies of the Japanese 
population (e.g., Yokoyama et  al. 2010). However, both 
the clinical and theoretical relationships between depres-
sion and insomnia are complex. Staner (2010) suggests 
the possibility that depression and insomnia are truly 
comorbid and related either causally or otherwise. Addi-
tionally, some studies suggest that depressive symptoms 
are one of the most common risk factors for insomnia 
(for reviews, see Berk 2009; Staner 2010). This is posited 
because insomnia is included as one of the diagnostic 
criteria for major depressive episodes in several editions 
of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM). Meanwhile, other studies suggest that 
insomnia is a risk factor for depressive symptoms (for 
reviews, see Baglioni et  al. 2011; Cole and Dendukuri 
2003; Franzen and Buysse 2008).
Some pharmacological and nonpharmacological inter-
ventions for insomnia may lessen depression severity 
and hasten recovery (for a review, Franzen and Buysse 
2008). In fact, cognitive-behavioral therapy for insomnia 
reduced depressive symptoms as well as insomnia symp-
toms in individuals with major depressive disorders (e.g., 
Manber et  al. 2008; Taylor et  al. 2007). Likewise, mind-
fulness and acceptance-based treatment for insomnia, 
with an emphasis on the acceptance of unwanted feel-
ings and thoughts, attenuated depressive symptoms as 
well as sleep problems (e.g., Yook et  al. 2008). Moreo-
ver, evidence have been provided that mindfulness and 
acceptance-based treatments for depressed patients 
improved sleep quality (e.g., Biegel et al. 2009; Schramm 
et  al. 2016). For example, mindfulness-based cognitive 
therapy for adolescent psychiatric outpatients, including 
depressed patients, improved self-reported sleep quality 
as well as depressive mood more than individual or group 
therapy and/or psychotropic medication management 
(Biegel et al. 2009). These findings suggest that interven-
tions for insomnia may alleviate insomnia symptoms 
with the result that depressive symptoms are attenuated, 
or that interventions for insomnia may reduce depressive 
symptoms with the result that insomnia symptoms are 
attenuated. The former may imply that insomnia medi-
ates the relationship between psychological inflexibility 
and depressive symptoms, while the latter may imply that 
depressive symptoms mediate the relationship between 
psychological inflexibility and insomnia.
Therefore, the current study proposed two models 
(see Fig.  1): in Model 1, depressive symptoms medi-
ate the relationship between psychological inflexibility 
and sleep difficulty; in Model 2, sleep difficulty mediates 
the relationship between psychological inflexibility and 
depressive symptoms. The current study hypothesized 
that psychological inflexibility would be associated with 




Participants in this study were 663 college students in 
Japan. Participants included 288 men and 375 women 
between the ages of 18 and 26  years (M  =  19.60, 
SD =  1.10) who were recruited from introductory psy-
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Fig. 1 The Models for psychological inflexibility, depressive symp‑
toms, and sleep difficulty. For clarity, error terms for each indicator 
variable were omitted from the diagram. The upper values are the 
coefficients when the Patient Health Questionnaire‑9 (PHQ) was used 
to measure depressive symptoms, and the bottom values are the 
coefficients when the 8‑item PHQ was used to measure depressive 
symptoms. N = 663. ***p < .001; ** p < .01
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indicated that their ethnicity was Japanese. After giv-
ing informed consent, they completed a set of question-
naires. The participants received course credit for their 
participation. All procedures followed were in accord-
ance with the ethical standards of the responsible com-
mittee on human experimentation (institutional and 
national) and with the Helsinki Declaration of 1975, as 
revised in 2000. Written informed consent was obtained 
from all participants before they were included in the 
current study.
Measures
All measures that were originally written in English were 
independently translated into Japanese by three native 
Japanese psychologists. They were then back-translated 
into English by a native English psychologist. After the 
back translation, the original and back-translated ques-
tionnaires were compared for discrepancies. Modifica-
tions were made to the translated questionnaires after 
discussions were held between the translators.
Psychological inflexibility
The 7-item Acceptance and Action Questionnaire-II 
(AAQ-II; Bond et al. 2011) was used to measure psycho-
logical inflexibility (sample items: “my painful memories 
prevent me from having a fulfilling life” and “emotions 
cause problems in my life”). The alpha coefficients for 
the AAQ-II ranged from 0.78 to 0.88 across six samples 
(Bond et  al. 2011). Furthermore, the 3- and 12-month 
test–retest reliability coefficients were 0.81 and 0.79 
over the two periods, respectively (Bond et  al. 2011). 
The AAQ-II was developed in the United States and the 
United Kingdom (Bond et al. 2011), and has been trans-
lated into several languages such as Italian (e.g., Pennato 
et al. 2013) and German (e.g., Gloster et al. 2011). A study 
using an Asian sample (Zhang et al. 2014) reported Cron-
bach’s alphas of the AAQ-II as 0.86 and 0.88 and revealed 
that AAQ-II scores were associated with higher levels 
of depressive symptom, negative affect, and trait anxi-
ety. The mean scores of the AAQ-II among undergrad-
uate students in the United Kingdom and China were 
17.34 (SD = 4.37, N = 433, Bond et al. 2011) and 23.83 
(SD = 6.72, N = 366, Zhang et al. 2014), respectively.
In the present study, participants were asked to rate 
each item on a 7-point Likert scale ranging from 0 
(never true) to 6 (always true). The instruction was as 
follows: “Below you will find a list of statements. Please 
rate the truth of each statement as it applies to you. Use 
the following scale to make your choice.” In order to 
test the unidimensional structure of the AAQ-II items, 
as reported by Bond et  al. (2011), a confirmatory fac-
tor analysis was conducted with a maximum likelihood 
method using our data in this study. Two error terms 
were allowed (Items 1 and 4; Items 3 and 5). According 
to the guidelines suggested by Hu and Bentler (1999), the 
root mean squared error of approximation (0.053) and 
standardized root mean square residual (0.019) values for 
the one-factor structure were less than the cut-off crite-
ria of 0.06 and 0.08, respectively, and the comparative fit 
index value (0.991) was greater than the cutoff criterion 
of 0.90, which indicated acceptable fit.
Depressive symptoms
Depressive symptoms were measured using the 9-item 
Patient Health Questionnaire (PHQ-9; Kroenke et  al. 
2001), which is based upon the DSM-IV criteria for 
major depression. The validity and reliability of the 
PHQ-9 has also been established in a number of non-
English-speaking populations (for recent reviews, see 
Manea et  al. 2012, 2015), including Japan (e.g., Inagaki 
et al. 2013; Muramatsu et al. 2007). In the current study, 
scores for both an 8-item version and the PHQ-9 were 
computed. In the former scale, Item 3 (trouble falling or 
staying asleep, or sleeping too much) was deleted from the 
PHQ-9 because one purpose of this study was to exam-
ine the relationships between depressive and insomnia 
symptoms. As mentioned in the Introduction, insomnia 
constitutes one of the DSM-IV’s diagnostic criteria for 
major depression, and this item only partially reflects 
insomnia symptoms. The current study used the PHQ-9 
as well because information from the PHQ-9, which has 
been used frequently in published studies to measure 
depressive symptoms (Manea et al. 2012, 2015), would be 
helpful for interpreting our findings in the current study.
Total scores on the PHQ-9 range from 0 to 27, and 
scores of 5, 10, 15, and 20 from the PHQ-9 indicate 
thresholds of mild, moderate, moderately severe, and 
severe depression symptoms, respectively (Kroenke et al. 
2001). Other researchers (e.g., Manea et  al. 2012, 2015) 
recommend a PHQ-9 score of 10 or greater as the supe-
rior cut-off point for this scale. In addition, the measure 
had a sensitivity of 0.98 and a specificity of 0.55 for major 
depression for outpatients in Japan (Inagaki et al. 2013). 
The mean score of the PHQ-9 for college students in 
Japan was 6.18 (SD = 4.96, N = 160, Hirao 2015). In the 
current study, participants rated each item according to 
their experiences within the last two weeks on a 4-point 
Likert scale ranging from 0 (not at all) to 3 (nearly every 
day).
Sleep difficulty
The Sleep Difficulty Scale (SDS; Kato 2014a) was used 
to measure sleep difficulty. The 4-item SDS is a subscale 
of the Sleep Quality Questionnaire (Kato 2014a), and 
was designed to measure the core features of insom-
nia based on the NIH’s definitions (1998). Additionally, 
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this scale is comprised of brief items to which Japanese 
participants can easily respond. For example, Japanese 
people reported that some items of the Pittsburgh Sleep 
Quality Index (Buysse et  al. 1989), which is the most 
commonly used scale for sleep quality, were difficult to 
understand or answer due to differences between West-
ern and Japanese cultures (Doi et al. 1998), but not due to 
it being translated into Japanese. The Japanese version of 
the SDS has been confirmed as psychometrically sound 
with a 0.79 test–retest reliability coefficient over an 
8-week period and a Cronbach’s alpha coefficient of 0.74 
in college student samples (Kato 2014a). Additionally, 
as measured by other insomnia scales, SDS scores have 
been associated with sleep latency and insomnia symp-
toms. Furthermore, these scores have been reported as 
related to higher levels of psychological distress, depres-
sive symptoms, and functional and behavioral impacts 
of fatigue (Kato 2014a). Another study in Japan (Kato 
2014b) also showed that SDS scores were associated with 
depressive symptoms, after controlling for the effects 
of suicidal ideation. The mean score of the SDS among 
undergraduate students in Japan was 7.14 (SD  =  3.83, 
N  =  716, Kato 2014a). In the current study, partici-
pants responded to items about their usual sleep habits 
in the last 2  weeks. They rated the extent of agreement 
with each item on a 5-point Likert scale, ranging from 0 
(strongly disagree) to 4 (strongly agree).
Data analysis
Structural equation modeling (SEM) analysis was con-
ducted using maximum likelihood estimation in order to 
test our two proposed models. According to Baron and 
Kenny (1986), four conditions are necessary to estab-
lish mediation, including a significant (a) relationship 
between the predictor and outcome, (b) relationship 
between the predictor and mediator, (c) relationship 
between the mediator and outcome, and (d) reduction 
in the strength of the relationship between the predictor 
and outcome when the mediator is added to the model. 
Mediating effects of depressive symptoms or sleep dif-
ficulty were examined using a combination procedure 
based on MacKinnon and colleagues’ study (MacKinnon 
et  al. 2002). First, a difference in coefficients (path r 
minus path r′) was tested using Freedman and Schatzkin’s 
(1992) method (see Fig. 1). Second, in addition to Sobel 
tests (1982), the bias-corrected bootstrapping method 
for indirect effects was computed. If the 95  % confi-
dence interval (CI) estimate excluded zero, we concluded 
that the test indicated a significant indirect effect. This 
method is more statistically appropriate than alternative 
tests of significance of indirect effects (e.g., the Sobel test) 
in that it does not assume a normal distribution of indi-
rect effect sizes (MacKinnon et  al. 2000). The statistics 
of the Sobel test were provided as they have traditionally 
been used as indicators of mediating effects.
Results
Regarding the characteristics of depressive symptoms 
in our sample, the percentage of scores that were ≥5, 
≥10, ≥15, and ≥20 on the PHQ-9 were 58.82 % (95 % CI 
[55.51, 62.75]), 24.59  % (95  % CI [21.42, 27.90]), 7.99  % 
(95 % CI [6.03, 10.11]), and 2.41 % (95 % CI [1.36, 3.62]), 
respectively. The means, standard deviations, alpha coef-
ficients, and correlations of all variables are shown in 
Table 1.
Model 1
All correlation coefficients were significant at p < 0.001. 
As predicted, psychological inflexibility scores were sig-
nificantly correlated with higher PHQ (for both PHQ-9 
and 8-item PHQ) scores and SDS scores. SEM results 
are shown in Fig.  1. The direct effect of psychological 
inflexibility on sleep difficulty was significant (β = 0.095, 
p  <  0.01) when the PHQ-9 scores were added to the 
model, as were the differences between path r and path r′ 
(t(661) = 27.44, p < 0.001) and the indirect effect of psy-
chological inflexibility on sleep difficulty via depressive 
symptoms (β =  0.299; Sobel test, z =  10.42, p < 0.001). 
Because the 95  % CI [0.110, 0.158] using the bias-cor-
rected bootstrapping method excluded zero, the path-
ways between psychological inflexibility and depressive 
symptoms (β = 0.599, p < 0.001) and between depressive 
symptoms and sleep difficulty (β = 0.499, p < 0.001) were 
also significant.
Table 1 Means, standard deviations, alpha coefficients and correlation matrix for all variables
N = 663
 *** p < .001
Variable 2 3 4 Mean SD α
1 Psychological Inflexibility .599*** .611*** .394*** 17.75 8.95 .887
2 Depressive symptoms (9‑item) .983*** .556*** 6.59 4.97 .819
3 Depressive symptoms (8‑item) .484*** 5.62 4.36 .806
4 Insomnia symptoms 6.90 3.92 .733
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When the 8-item PHQ scores were added to the model, 
the direct effect of psychological inflexibility on sleep dif-
ficulty was significant (β = 0.158, p < 0.001), as were the 
differences between path r and path r′ (t(661)  =  20.26, 
p < 0.001) and the indirect effect of psychological inflex-
ibility on sleep difficulty via depressive symptoms 
(β = 0.237, z = 8.27, p < 0.001). The pathways between 
psychological inflexibility and depressive symptoms 
(β = 0.611, p < 0.001) and between depressive symptoms 
and sleep difficulty (β = 0.388, p < 0.001) were also sig-
nificant because the 95 % CI [0.083, 0.130] excluded zero.
These results indicated that depressive symptoms 
mediated psychological inflexibility and sleep difficulty. 
Moreover, they revealed that, after controlling for the 
effect of depressive symptoms, greater psychological 
inflexibility was associated with higher levels of sleep 
difficulty.
Model 2
The direct effect of psychological inflexibility on depres-
sive symptoms was significant (β  =  0.450, p  <  0.001) 
when the PHQ-9 scores were added to the model. Addi-
tionally, the indirect effect of psychological inflexibility 
on depressive symptoms via sleep difficulty (β =  0.149, 
z =  8.24, p  <  0.001) and the differences between path r 
and path r′ (t(661) =  21.79, p  <  0.001) were significant. 
Because the 95  % CI [0.065, 0.104] excluded zero, the 
pathways between psychological inflexibility and sleep 
difficulty (β =  0.394, p  <  0.001) and between sleep dif-
ficulty and depressive symptoms (β =  0.378, p  <  0.001) 
were also significant.
When the 8-item PHQ scores were added, the direct 
effect of psychological inflexibility on depressive symp-
toms was significant (β = 0.497, p < 0.001). In addition, 
the indirect effect of psychological inflexibility on depres-
sive symptoms via sleep difficulty (β =  0.113, z =  7.02, 
p < 0.001) and the differences between path r and path r′ 
(t(661) = 18.90, p < 0.001) were significant. The pathways 
between psychological inflexibility and sleep difficulty 
(β =  0.394, p  <  0.001) and between sleep difficulty and 
depressive symptoms (β = 0.288, p < 0.001) were signifi-
cant because the 95 % CI [0.043, 0.072] excluded zero.
Thus, psychological inflexibility was significantly asso-
ciated with depressive symptoms via sleep difficulty. 
Furthermore, after controlling for the effect of sleep dif-
ficulty, greater psychological inflexibility was associated 
with higher levels of depressive symptoms.
Discussion
Based on previous ACT studies, the current study 
hypothesized that greater psychological inflexibility 
would be associated with higher levels of depressive 
symptoms and sleep difficulty. As expected, greater 
psychological inflexibility was significantly correlated 
with higher depressive symptoms and sleep difficulty, 
and these correlations resulted in medium-to-large effect 
sizes. Specifically, the correlation coefficient (r  =  0.60) 
between psychological inflexibility and depressive symp-
toms in our sample was close to the weighted correlation 
of 0.55 found in a previous meta-analytic study (Ruiz 
2010).
While it is well known that greater psychological inflex-
ibility is associated with more depressive symptoms, 
insufficient research exists into the relationship between 
psychological inflexibility and insomnia symptoms. The 
current study hypothesized that greater psychological 
inflexibility would be associated with more sleep dif-
ficulty, based on the ACT model and mindfulness and 
acceptance-based approaches to insomnia. The sample in 
McCracken et al.’s study (2011), which examined the rela-
tionships between psychological inflexibility and insom-
nia, was comprised of adults with chronic pain, whereas 
our sample was comprised of college students. The corre-
lations for McCracken et al. (2011) and the current study 
were 0.28 (N = 159) and 0.39 (N = 663), respectively; the 
difference was not significant (z = 1.45, p = 0.148).
The current study presented and tested two models 
of the relationships between psychological inflexibility, 
depressive symptoms, and sleep difficulty. In both Mod-
els 1 and 2, the mediation model satisfied Baron and 
Kenny’s (1986) four conditions for mediation when both 
the 8-item PHQ and PHQ-9 scores were used. The Model 
1 results suggested that greater psychological inflex-
ibility was linked with increased insomnia symptoms via 
depressive symptoms, and the Model 2 results showed 
that sleep difficulty mediated the relationship between 
psychological inflexibility and depressive symptoms.
The findings that mindfulness and acceptance-based 
treatments for depressed patients improved sleep quality 
(e.g., Biegel et al. 2009), and that mindfulness and accept-
ance-based treatments for insomnia alleviated depressive 
symptoms (e.g., Yook et al. 2008), may help when inter-
preting the mediation models proposed in the current 
study. The former and latter findings may support our 
results of the mediations in Models 1 and 2, respectively. 
However, studies that examine the efficacy of mindful-
ness and acceptance-based treatments for insomnia 
attenuating depressive symptoms, or mindfulness and 
acceptance-based treatments for depression improving 
insomnia, are scant. Therefore, further studies of mind-
fulness and acceptance-based treatments for insomnia 
or depression that examine their effects on depressive 
symptoms and insomnia may help to understand the role 
of psychological inflexibility in association with depres-
sive symptoms and insomnia symptoms. In addition, 
studies that examine parallel or sequential mediators 
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using longitudinal designs may help to elucidate their 
associations.
However, it is important to note that our data were 
obtained using a cross-sectional design; thus, sufficient 
causal evidence for a relationship between depressive 
symptoms and sleep difficulty, as well as between psy-
chological inflexibility, depressive symptoms, and sleep 
difficulty, could not be provided. In particular, the causal 
relationship between depressive symptoms and sleep dif-
ficulty is quite complex (Staner 2010), although the rela-
tionship has been discussed in the epidemiological and 
diagnostic literature. Therefore, the primary focus of the 
current study was not to examine the causal relation-
ship between depressive symptoms and sleep difficulty, 
but rather the relationship between psychological inflex-
ibility and either depressive symptoms or sleep difficulty. 
Our results merely suggested that greater psychological 
inflexibility was associated with higher levels of depres-
sive symptoms and sleep difficulty; however, our findings 
may contribute to the development of new applications 
of ACT, particularly for insomnia.
Limitations
The current study has some limitations. First, as men-
tioned above, causality could not be established because 
of the cross-sectional design. Thus, future research 
should use a prospective design or test the effects of 
an intervention that ameliorates psychological inflex-
ibility (e.g., based on ACT) to examine the relationships 
between psychological inflexibility and depressive and 
insomnia symptoms. Second, self-report cross-sectional 
data are subject to biases due to common method vari-
ance (CMV). However, the current study used many of 
the procedures suggested by Podsakoff et  al. (2012) to 
control for common method biases, including protect-
ing respondent anonymity, reducing evaluation appre-
hension, and using reliable and valid measures for each 
construct. Regardless, future research should use other 
methods (e.g., depressive symptom and sleep difficulty 
scores obtained from a psychiatric diagnosis, daily sleep 
diaries, and actigraphy, instead of self-report), as well as a 
longitudinal design to reduce potential CMV biases (see 
Podsakoff et al. 2012). Third, as the sample was comprised 
of only Japanese college students, generalizations to other 
samples should be made with caution. Our sample in the 
current study was a group of young adults (M =  17.75, 
SD  =  8.95) who had nearly the same AAQ-II mean as 
another age group, which consisted of employees in the 
United Kingdom (M = 18.53, SD = 7.52, N = 583, Bond 
et al. 2011); a t test of the difference between the AAQ-
II means in the current study and in Bond et  al.’s study 
(2011) was not significant (t(1244)  =  1.65, p  =  0.099). 
However, further research with different ages may con-
tribute to understanding the association between psycho-
logical inflexibility, depressive symptoms, and insomnia. 
In particular, it is important to determine the generaliz-
ability to clinical populations due to the use of symptom 
questionnaires and the potential transient nature of the 
symptoms. Moreover, the current study did not assess 
the participant’s health status, which is a potential con-
founding variable and an obvious shortcoming.
Finally, although the current study measured psycho-
logical inflexibility using the AAQ-II, some studies (e.g., 
Wolgast 2014) have argued that psychological inflex-
ibility as measured with this instrument overlaps with 
other psychological dysfunctions. However, other stud-
ies (e.g., Bryan et al. 2015; Curtiss and Klemanski 2014; 
Pennato et al. 2013) have provided evidence that refutes 
this statement. For example, AAQ-II scores were asso-
ciated with the PHQ-9 scores in each of three Asian 
cultures (India, the Philippines, and Singapore), even 
when controlling for the effect of depressive symptoms 
as measured using the Center for Epidemiologic Stud-
ies’ Depression Scale (Kato 2016). The current study also 
showed that AAQ-II scores were associated with PHQ-9 
scores after controlling for the effect of SDS scores, and 
were associated with SDS scores after controlling for the 
effect of PHQ-9 scores. Consequently, future research 
determining whether the AAQ-II has sufficient discri-
minant validity related to psychological dysfunction, 
particularly in depressive symptoms, may be useful to 
address this issue.
Conclusions
Despite these limitations, the current study contributes 
to the greater understanding of outcomes associated with 
components of ACT by providing evidence that greater 
psychological inflexibility was linked with high levels of 
depressive symptoms and sleep difficulties.
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